Antagonism of the chemokine receptors CXCR3 and CXCR4 reduces the pathology of experimental autoimmune encephalomyelitis.
Chemokines regulate lymphocyte trafficking under physiologic and pathologic conditions. In this study, we have investigated the role of CXCR3 and CXCR4 in the activation of T lymphocytes and their migration to the central nervous system (CNS) using novel mutant chemokines to antagonize CXCR3 and CXCR4 specifically. A series of truncation mutants of CXCL11, which has the highest affinity for CXCR3, were synthesized, and an antagonist, CXCL11((4-79)), was obtained. CXCL11((4-79)) strongly inhibited the migration of activated mouse T cells in response to all three high-affinity CXCR3 ligands, CXCL9, 10 and 11. CXCL12((P2G2)), while exhibiting minimal agonistic activity, potently inhibited the migration of activated mouse T cells in response to CXCL12. Interfering with the action of CXCR3 and CXCR4 with these synthetic receptor antagonists inhibited experimental autoimmune encephalomyelitis (EAE), a mouse model of multiple sclerosis and reduced the accumulation of CD4(+) T cells in the CNS. Further investigation demonstrated that CXCL12((P2G2)) inhibited the sensitization phase, whereas CXCL11((4-79)) inhibited the effector phase of the immune response. Our data suggest that simultaneous targeting of CXCR4 and CXCR3 may be of benefit in the treatment of the CNS autoimmune disease.